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INPE TM CCT FORMAT (SUMMARY) 

Prepared for the 3rd ITWG Meeting (October, 1982) 

1. General Guidelines Followed: 

- member of the Standard Family of Tape Formats 

- suitable for different user applications 

- compatible with other countries' formats 

As a result, the format came out similar to NASA and OCRS 
formats, closer to OCRS. 

2. Product Characteristics 

- one quadrant of a standard WRS scene, from one to seven bands in 
any combination; a full-frame CCT is optional but intended for 
internal use only. 

- BIL or BSQ at 800 or 1600 bpi. 

- reverse scan inverted; detector and band offsets compensated 
through pad pixels. 

- no resampling performed; both raw PCD and processed geometric data 
included in the header file to allow user processing at different 
levels. 

- video data radiometrically corrected or not; radiometric elements 
included in the header file to allow user radiometric processing 
if desired. 

3. Product Organization 

Besides the Volume Directory Files, used as recommended 
in the Standard, the INPE TM CCT has: 


- One Header File containing 

• Interval -related data 

• Radiometric elements 
f Temperature data 

• Raw Attitude and ephemeris data 
§ Raw jitter measurements 

• Processed ephemeris data 

t Map projection data (SOM or UTM) 

• Pixel-to-geographic coordinates correspondence model 
t Radiometric calibration data 

0 Annotation data 

- One (BIL) or up to seven (BSQ) Imagery Files containing records with 

0 Prefix data (scan line no., time code, fill pixel counts) 

» Image data in 8-bit unsigned bytes 
0 Suffix data (scan line quality, etc) 

There is no Trailer File in this Format. 

4. Quadrants Definition 

Quadrants are numbered counterclockwise form upper right; 
there is no overlap between quadrants and the scene center is considered 
as being on pixel 3245 of band 1 at line 3089. This is the uppermost- 
leftmost pixel of quadrant 4. INPE intends to use 5 additional "quadrants" 
centered in intermediate positions among the 4 first quadrants, the 
last one being centered on the full scene center. 
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CHAPTER 1 
INTRODUCTION 


Itl DOCUMENT PURPOSE 

This document defines the format of the computer compatible 
tapes (CCT) which contain Thematic Mapper <TM) imagery data 
acauired from the Landsat D and D Prime satellites by the INBTITUTO 
DE PESQUISAS ESPACIAIS ( CNPe-INPE/BRAZIL > ♦ 

The INPE Landsat TM CCT product format is based on the *LGS0WG 
CCT format CCB document ‘ The standard CCT family of tape 
formatSi’ This standard was developed by the CANADA CENTRE FOR 
REMOTE SENSING and it is beind used as a reference by the Landsat 
Technical Uorkirifi Group# The main objective of this standard is to 
allow the p^>’,y interchande of data from various remote sensing 
sc',irces> an. In particular? the international interchange of 
Lt//NDSAT imagery data* 


1*2 DOCUMENT ORGANIZATION 

Chapter 2 describes the physical and logical or.danisation of 
the INPE Landsat TH CCT product? accordindly to processing options 
like interleavins? format? number of spectral bands? tape density 
etc ♦ 

Chapter 3 presents an overview of the superstructure concepts 
used in the definition of the CCT format* In addition it presents 
the CCT files and describes all record types that compose the 
product ♦ 

AppendiK A presents the detailed description of the record 
types? field by field? necessary for the complete understanding of 
the format* 
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CHAPTER 2 

INPE LANDSAT TM PRODUCT DESCRIPTION 


2.1 PRODUCT DEFINITION 

The standard Landsat TM product consists in a full or a 
Guadrant of a scene recorded in 000 bpi NRZI or 1600 hpi p-hase 
encoded tapes. Up to seven TM spectral bands may be reauested. 

A full scene is composed by 386 sweeps of video data such that 
the 194th sweep is the one which scans the WRS frame center. 

Radiometric corrections may be applied^ under user reouest? to 
calibrate or to enhance the video data. 

The video data are shifted bv.j an integer number of pixels to 
Perform the alidnement between video lines. Reverse scans are 
inverted to nominally redister the forward scans. Thermal band 
data are replicated four times within the line and the lines a, re 
also replicated four times such that all bands will have the same 
number of pixels and lines. Geometric modellind matrices are also 
included in the CCT to help? if desiredr further deometric 
correctioris to be applied. 


2.1.1 SCENE DEFINITION BY dUADRANTS 


A scene shall be divided' into four euadrants such that 


Quadrant 
Quad rant 
Quadrant 
Quadrant 


contains the upper ridht auarter of the scene, 
contains the upper left ouarter of the scene, 
contains the lower left Quarter of the scene, 
contains the lower ridht Quarter of the scene. 


Assumind that 


- pixel number 1 is band 1 first pixel • 

- each full line contains 6304 imade pixels. 

- band offsets^ in pixels^ are ♦ 


•X'i 
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Band 

1 “ 

0 
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0 - 
«• 
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Band 

3 - 

50 
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Band 

A - 

75 

pij;els 

Bond 

5 - iA6 

p i 5 { e 1 s 

Band 

6 - 183 

pixels 

Bond 

7 - 120 

p i X els 


If tho 3l idnaiTient of the bands is r-erf orined f a full lino shall 
contain the 630'^ imafte p-ixels plus tho the majdinuni band offset 

which is 183 pi^ccls. So» an alidned video line is defined as 

havind />'187 piuels and the first useful F>iKel of band 1 is the 

piMol if the first useful pixel of band 2 is the pixel 26 and so 

on ♦ 


As the scene has 386 sweeps and each sweep has 16 lines r the 
scene center is placed in pixel 32*15f line 3089r which is the 
uppermost and leftmost pixel of euodrant A. There is no overlap 
between Quadrants* 

Table 2*1 presents the complete definition of the ouadrants* 


Quadrant 

First Pixel 

Last pixel 

Fii'st line ! 

Last line ! 

! 1 

32^5 

6487 

1 ! 

3088 ! 

! 2 

1 

3244 

1 ! 

3088 ! 

! 3 

1 

3244 

3089 ! 

6176 ! 

! ^ 

3245 

6487 

3089 ! 

6176 ! 


Table 2*1 

Quadrant Definition 


2*1*2 FULL FRAME DEFINITION 

Due to space limitation in magnetic tapesf when deneratind 
full frame scenesr all the Pixels which are not sampled by all 
detectors will bo discarded. This means that every full line» 
containind 630‘1 pixelsr will be shortened by 183 pixels* Sor each 
recDi'ded line will contain 6121 pixels and all linos will be 
alidned across bands* The number of discarded pixels at the 
bedinnind of a line is divert by the value 183 minus the respective 
band offset} and the number of discarded pixels at the end of the 
line is divert by the respective band offset* 
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2»2 PRODUCT ORGANIZATION 

INPE Landsst TM CCT products sre ordaniaed into logical 
voluinesr which can he .split over on<? or more physical volumes 
(tapes)* The number of physical volumes depends on the number of 
reouested spectral bands f the tape density and the size of the 
scene (full frame or Quadrant)* A logical volume contains headers 
ancillary^ annotationr imade data and trailer information for a 
scener and all these data are organized into the following files» 
defined by the superst ructu re concepts ♦ 

- Volume directory file 

- Header file 

~ Iinadery file 

-Trailer file 

- Null volume directory file 

The video ordanization may he Band Sectuential (BSQ) or Band 
Interleaved by Line (BID. In. t-hc BSQ format the video data of one 
spectral hand are seauentially written in one iinadery file such 
that there are as many imaderu files as the number of spectral 
bands. In the BIL format the video data for all reouested spectral 
bands of one scan line are recorded soQuentially before startind 
the next scan line. All the scene is recorded Just one imadery 
file. 


The volume directory file contains information about the 
distribution of the other files amond the Physical volumes that 
compose a lodical volume. 

The header file provides auxilliary data related to the 
recorded scene. 

The null volume directory file is a subset of the volume 
directory file and appears at the end of the lodical volume. 

Fidures 2*1 throudh 2*8 present the lodical volume 
ordanizat ion ciependind on tape density and scene size* Althoudh 
the number of spectral bands is always 7 in these examples? any 
number of bands may be present in the lodical volumes accordind to 
the user reauest. 
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! VOLUME DIRECTORY FILE ! 

1 EOF ! 

! HEADER FILE ! 

I EOF ! 

! BAND i IMAGE FILE ! 

I --EOF ! 

! BAND 2 IMAGE FILE ! 

! (partial) ! 

j. EOF ! 

•f EOF ‘r 

Physical volume ti 


^ 

! VOLUME DIRECTORY FILE ! 

j EOF ! 

! BAND 4 IMAGE FILE ! 

I EOF ! 

! BAND 5 IMAGE FILE ! 

! (partial) ! 

i EOF-' ! 

^ EOF + 


Physical volume *3 


4 ^ 

! VOLUME DIRECTORY FILE ! 

j- EOF ! 

! BAND 7 IMAGE FILE ! 

j EOF ! 

! NULL VOLUME DIRECTORY ! 

I— EOF I 

j EOF ! 

+ ; EOF + 

Physical volume =!=5 
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VOLUME DIRECTORY FILE ! 

EOF 1 

BAND 2 IMAGE FILE ! 

(continuation) j 

EOF ! 

BAND 3 IMAGE FILE ! 

-J EOF- ! 

EOF + 


Physical volume 1=2 


^ 

VOLUME DIRECTORY FILE ! 

EOF ! 

BAND 5 IMAGE FILE ! 

(continuation) ! 

--EOF ! 

BAND 6 IMAGE FILE ! 

EOF-- ! 

EOF + 

Physical volume ••fr4 
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! VOLUHE DIRECTORY FILE ! 

I “EOF I 

! HEADER FILE I 

j EOF j 

! BAND 1 IMAGE FILE - ! 

i EOF ! 

! BAND 2 IMAGE FILE ! 

! EOF ! 

! BAND 3 IMAGE FILE ! 

j EOF ! 

^ EOF + 

Physical volume 1^1 


! VOLUME DIRECTORY FILE ! 


BAND 

4 

-EOF-- 

IMA6E 

FILE 


BAND 

5 

— tur — 
IMAGE 
-EOF-- 
IMAGE 
-EOF — 

FILE 


BAND 

6 

FILE 
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Physical volume 


\ VOLUME DiFiECTORY FILE ! 

! EOF ! 

! BAND 7 IMAGE FILE • ! 

I EOF ! 

! NULL VOLUME DIRECTORY ! 
I EOF 1 

j EOF-- ! 

+ EOF + 


Physical volume t3 


Figure 2*2 

BSQ/1600 hpi/ouadrant CCT layout 
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! VOLUME DIRECTORY FILE ! 

j Eop I 

! - HEADER FILE ! 
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! IMAGE FILE ! 

! (partial) ! 

I EOF ! 

+ EOF + 

Physical volume 1=1 
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! ■ IMAGE FILE ! 

! (continuation) ! 

I EOF ! 
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Physical volume 1=2 
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! VOLUME DIRECTORY FILE ! 
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j ---EOF ! 

! NULL VOLUME DIRECTORY ! 
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EOF 
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EOF 
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Physical volume =H4 


Figure 2 ♦ 5 

BSQ/800 hpi/full frame CCT layout 
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! HEADER FILE j 

I EQP j 

! IMARE FILE ! 

! (partial) ! 

I POP ! 

+ --EOF + 

Physical volume tl 


+ 

! VOLUME DIRECTORY FILE ! 
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! IMAGE FILE ! 

! (continuation) ! 
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DIL/1600 bpi/full frame CCT layout 
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CHAPTER 3 

INPE LANBSAT TM CCT FORMAT IiEFINiTION 


3*1 SUPERSTRUCTURE CONCEPTS OVERVIEW 

The stsndsrcl formet femily is based on superst ructure concepts 
which comprises four distinct hierarchical levels of data 
orfJaniaat ion J volumei file» record and data field level* A droup 
of files compose a logical volume which may be stored in several 
Physical volumes (tapes) end a physical volume may store several 
logical volumes* 

The two basic components of the superstructure are the volume 
directory file end the fili- descriptor record. 

At the highest level 5 a loSical volume is introduced by the 
volume directory file which identifies <3nd defines the logical 
volume* It is the first file recorded on a volume and is composed 
by a volume descriptor recordr file pointer records (one for each 
following data file) end optionally a text record* The end of a 
set of logical volumes is marked by a null volume directory file* 
This file is composed by an updated volume descriptor record* 

Besides these superstructure filesf there are three data file 
classes J 


CLASS NAME CLASS CODE 


FILE CONTENT 


HEADER FILE HEAD scene related information 

IMAGERY FILE IMGY imase data 

TRAILER FILE TRAI trailer data 

The file descriptor record is the first record within each 
data file .and it defines the internal structure of the file 
p r o v i d i n fc1 parameters to i n t e r p i' e t its content* It is separated 
into two segments r a fixed sei^ment and a variable segment* The 
fixed se.Sment format is predefined by the superstructure and 
contaimi the file number r class and namef and specifies the 
location and format of the introductory information ( seeuence 
numhery type codes and record lendth) within the data records* The 
variable segment format is unieue for each file classy and contains 
information concerning the content of the file* When a file is 
split between taposy the file descriptor record appears only once 
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at the betlinninj.1 of the file* 

Within each recopdf the first si« fields are denerally used to 
sr-'ocify the record seouence nuiriber? the record type code and 
sub-type codes < 3 sub-types) and the record lendth* These fields 
are always stored in binary and constitute what is called the 
record identification segment. 


3.2 INPE-: LAHDSAT TM CCT FILES 
3*2,1 VOLUME DIRECTORY FILE 

T’nc'f volume directory is the first file of every INPE LAHDSAT 
TM physical voluiiie, It consists of a te,Nt recordf volume 
descriptor record and file pointer records, 


3,2, 1,1 TEXT RECORD - This record appears only in the first volume 
directory file of a logical volume. It contains General 
information about the productr under an easily readable format* 
Tape and scene Identification ; time and date of creation ? are for 
instance part of the information* 


3* 2. 1,2 VOLUME DESCRIPTOR RECORD - The volume descriptor record is 

s e p a r a t e d i n to five s e d m e r'l t s r which are the record identification)' 
superstructure docuKientat ion identification) volume identification) 
a spare segment and a local use segment. It contains all 
inf onnation about the identification and organisation of the 
logical volume; such as the number of physical volumes in this 
logical volume; identification of the current physical volume and 
the product identification, In addition; it specifies the number 
of data files in the losiical volume. 

Some fields of this record are updated whenever a new physical 
volume is initiated in order to reflect the actual state of the 
logical volume, When there is no text record in the volume; the 
volume descriptor is the first record of the volume. 


3, 2, 1,3 FILE POINTER RECORD - This record points to a specific 
file in the logical volume. For each file within the logical 
volume there is one file pointer record. It is separated into four 
segments ♦ the record identification; file identification; a spare 
segment and a local use segment. 

The file identification consists of the file number; name and 
class; file data type and type code; number of records within the 
file; record lenSth and lensJth type; and file location within the 
loilical volume. 
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3»2.2 HEADER FILE 

This file is the second one in 3 logical volume^ it comes Just 
after the volume? directory file* It supplies useful information 
associated with the scene? like T’esload Correction Data (PCD)? 
processed ephemeris data? radiometric data? Seometric modelling 
data cjnd detailed scene identification* 


3*2* 2*1 HEADER FILE DESCRIPTOR RECORD - This is the first record 
in the header file and its variable segment sives the number and 
length of all types of records contained within the file. In 
addition? it supplies locators to important fields which permit 
their precise localisation within the file* 

Locators for the header file are sixteen bytes lonS with* the 
following format ♦ 


BYTES CONTENT 

1-6 seouence number of the record containins the field 

7-12 byte number of first byte of field 

13-15 lenSth of the field in bytes 

16 type of data in the f iel d } 

A - alphanuitieric (ASCII or EBCDIC) 

B - b i n a I' y 

N - numeric (ASCII' or EBCDIC) 


3*2. 2. 2 INTERVAL RELATED DATA RECORD - This record shall contain 
information a b o ij t the interval of the revolution recorded by the 
recoivind station? like the start end stop time of PCD and imadery 
data acQuisition time span. One interval related data record is 
provided on CCT* 


3 *2. 2 *3 TM HOUSEKEEPING DATA RECORD - This record contains the 
processed TM, housekeepind telemetry data contained in one telemetry 
(TLM) major frame? i.e*? in the third PCD major frame after the 

telemetry major frame pulse (one TLM maJor frame comprises four PCD 
major frames). T t’i e s e data consist in a set of t e iii p e r a t u r e s ? 
supplied every 16*384 secs. Since the start times of the PCD maJor 
frame do not coincide with the iinade maJor frame start times? two 
or three records will be necessary to span one scene* 
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3«:>*2.4 EPHEMERIS AND ATTITUDE DATA RECORD - This record contains 
a3 1 the ephoirioris and attitude datar dyro data and dwro drift data 
from one TLM inaJor frame* It comprises four sets of attitude data 
\one set per PCD maJor frame) f two sets of ephemeris data (one set 
every two PCD major frames)? four sets of sjyro data (one set 
comprises 6A three axis measurements sampled every .64 
milliseconds)? and one set of dyro drift data* Two or three 
records are reauired to encompass one scene* 


3*2.2* 5 RAW JITTER MEASUREMENTS DATA RECORD - This record contains 
the raw Jitter measurements obtained from the three-axis andle 
displacement sensor (ADS) durind a period of 2*048 secs? which 
corresponds to a half PCD major frame time period* The Jitter 
madnitude can bo measured by the ADS in the freouency rande 2 to 
125 Hs and each axis is sampled every 2 milliseconds* 


3*2*2*6 PROCESSED EPHEMERIS DATA RECORD - This record contains 
processed ephemeris data calculated for every 1 sec of imadery 
data* 29 three-axis position and velocity values are supplied in 
one record? alond with the coordinates of nadir* 


3*2*2*7 SCENE HEADER RECORD - The scene header record contains the 
mission identif icc-jt ion ? the input scene identification? the 
Quadrant identification? the sensor parameters and the processind 
options * 


3*2*2* 8 MAP PROJECTION DATA RECORD - This record contains 
deometric characteristics of the scene and includes the basic 
parameters for the LITM and SOM map projections. 


3. 2.2*9 RADIOMETRIC ELEMENTS RECORD - The radiometric elements 
record contains processed radiometric data necessary when 
per for mind an absolute calibration* These data consist in radiance 
limits for each spectral bends? the radiance seen by the detectors 
at each calibration state and the processed calibration samples 
*acauired durind the interval <mean and variance). 


3.2*2.10 RADIOMETRIC CALIBRATION DATA RECORD - This record 
contains the look up tables assisned for one particular spectral 
band. there will be as many records as spectral bands reauested* 
If the imadery data is raw video data? the LUT's must be applied to 
calibrate the video. If the imagery data is calibrated video? the 
LUT's are those used to calibrate the video. If the imadery data 


ORIGINAL PAGE IS 

INPE LANnSAT TM CCT FORMAT DEFINITION OP POOR QUALITY Fade .3-5 


is a raddomct ricollw processed special productr the LlJT's are those 
used to •special* process the calibrated video* In oddition» an 
offset and a dain coefficients are supplied to allow t ransf ornation 
of the calibrated video dray levels into radiance values* 


3.2*2*11 GEOMETRIC MODELLING DATA RECORD - This record contains 18 
breakpoints for a specific sweep? where each breakpoint is related 
to a piKcl nu. ?^'Gr and dives the latitude end londitude for this 
pertieular pixel.* norf'inellw placed between the 8th and 9th line of 
the sweep* Dependind on processind conditions <deonietric level)? 
25 or 386 records are supplied* Dy interpolation ? the user would 
be able to derive the latitude end londitude coordinates of any 
pixel ♦ 


3*2*2*12 ANNOTATION RECORD - This record contains alphanuiue ric 
information about the scene and the tick mark data* These data 
correspond to the annotation present in INF'E photodraphic products* 


3*2.3 IMAGERY FILE 


The imadery file contains the video data of one spectral band 
in BSO format or it contains the video of all reoues ted bands in 
DXL format* Each record within Lhe file comprises the video data 
and some sui^-port data such scan time? scan line number and oualitu 
codes* The support data may appear at the bedinnind of the record? 
where it is called prefix data? or at the end? where it is called 
suffix data. 

The first record of this file is the file descriptor record? 
which contains information about the imade data records* 


3*2^3* 1 IMAGERY FILE DESCRIPTOR RECORD - This is the first record 
in the imadery file and its variable sedment dives the number and 
lendth of the records contained within the file? the ordanization 
of the pixels within a droup of bytes? the ordanizat von of 
iiiultispectral lines within the records and other important 
inf orniat icn about the data or.danizat ion * xn addition? it supplies 
locators to important fields which permit their precise 

localization within the record* 

Locators for the imadery file are eidht bytes lond with the 
followind format * 

BYTES CONTENT 

1-4 first byte number of the field? within prefix or suffix* 
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5-d lenslth of the field in bytes 


7 indicator to field location ♦ 

P ~ field is in prefix 
0 ” field is in suffix 

8 type of data in the field » 

A - alphanumeric (ASCII or EBCDIC) 
B •” binary 

N '■ numeric (ASCII or EBCDIC) 


3.2*3. 2 IMAGE DATA. RECORD - This record contains scan linos imodo 
datar prefix and suffix data and the standard introductory data. 
The record lendth depends on the sise of the imadef if it is a full 
frame imade or a ouadrant imade. 


3.2.^ NULL VOLUME DIRECTORY FILE 

The null volume directors file is the end of set of volumes 
marker. It comes after the last imaders file of the lodical 
volume. It comprises an updated volume descriptor record. 


3.2.^.,1 VOLUME DESCRIPTOR RECORD. - This record is basically the 
volume descriptor record that appears in the volume directory file» 
but several fields afa now b.lank filled. 
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3, 2.5 SUMMARY OF FILES AND RECORDS 

VOLUME DIRECTORY FILE 


Record ! Record! RecordType ! 

NaiTiG ! Lendth ! T ! SI ! S2 ! S3 ! 


! Tejrt record ! 360 ! 077 ! 022 ! 022 ! 022 I 

I Volume descrir^tor ! 360 j 300 I 300 ! 022 ! 022 ! 

! File pointer ! 360 ! 300 ! 333 ! 022 ! 022 ! 


HEADER FILE 


Record ! 

Name ! 

Record 

Londth 

! Record 

T 1 SI 

Type (octal) 
1 S2 ! S3 

! 

I 

File descriptor ! 

540 

300 

! 

077 

! 

022 

! 022 

\ 

Interval related date ! 

360 

022 

j 

111 

! 

1 1 1 

I QOO 

i 

TM housekeeping data ! 

360 

044 

i 

177 

! 

111 

! 022 

i 

Ephem. attitude data ! 

3960 

044 

! 

366 

! 

111 

! 022 

! 

Raw Jitter mecjsurements ! 

6300 

044 

! 


! 

111 

! 022 

I 

Processed ephemeris ! 

2340 

044 

! 

366 

! 

009 

Arm Am 

! 022 

! 

Scene header ! 

1440 

022 

! 

022 

! 

022 

! 022 

I 

Map projection data ! 

.1800 

044 

! 

044 

i 

022 

I 022 


Radiometric elements ! 

2160 

044 

) 

077 

! 

111 

! 022 

1 

Radi C'liiet r i c calibration ! 

4140 

044 

! 

077 

! 

022 

! 022 


Bc?omet ri(7 model lind ! 

3,60 

044 

1 

044 

! 

222 

! 02 ; 


Annotation data ! 

540 

333 

1 

« 

022 

! 

022 

! 02L 

f 


IMAGERY FILE <ful3 freme) 


! Record 

! Record 1 

! Record Type (octal) ! 

! Name 

! Lendth ! 

! T ! 

! SI ! S2 i 

! S3 ! 

! File descriptor 

! 6300 ! 

! 300 ! 

! 077 ! 022 ! 

! 022 1 

! Imade data 

! 6300 1 

! 355 ! 

! 355 ! 333 ! 

! 022 ! 


IMA(3ERY FILE (by ouadrent) 


Record ! Record ! Record Type (octal) ! 

Name ! Lendth ! T ! SI ! 82 } S3 ! 


! File descriptor 
! ImaSe data 


! 3600 

! 3600 


300 ! 077 ! 022 ! 022 ! 
355 ! 355 I 333 ! 022 ! 




y 
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NULL VOLUME DIRECTORY FILE 


! Record ! Record ! Record Type j 

! Nome ! Lendth I T ! SI ! S2 ! S3 ! 


! Voluirie descriptor ! 360 ! 300 ! 300 ! 077 ! 022 i 
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This ar-'pondij? presents the layout of all records defined in the 
preceding chanters. 

The data specified in the layouts have the following data types J 

f 

A ~ alPhanuiTieric coded in ASCII 
N “ numeric coded in ASCII 
D *• binary 

A s t r i n d of a 1 p h a n u in e t* i c data represented in ASCII is always left 
Justified and b 1 a n !'•. filled on 1 1» e r i d h t and a s t r i n d of n u m e r i c data is 
rldht Justified and blanK filled at left. An ASCII character occupies 
the low order seven bits of a byte and the eislth hit is sero. 

The binary data is represented in the following formats; compatible 
with DEC VAX 11/730 data representation ♦ 

Byte “ One byte unsigned intede r ( 8 bits ) 

Intedei'5K2 - Gindle precision inteder ( lA bits ) 

Intedo r^l^A ~ Double precision inteder ( 32 bits ) 

Real!f:^1 ~ Sindle precision floatind point ( 32 bits ) 

RealJKS ~ Double precision floatind point ( 6A bits ) 

In the layouts; each field may be located within the record by the 
collumns POS and SIZE. POB indicates the number of the first byte of 
the field within the record < first byte is byte 1 ); and SIZE indicates 
the field si::e in bytes. 

By default; a binary data with no format specification in the 
layout is an inteder^n data; where n is the size of the field (Intedenld 
-• Byte ) . 
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